f — i 
1 1 1 



35 



Drawings • Sheet 1 of 13 
Invention: SYSTEM FOR DISPLAYING IMAGES ON A DISPLAY 
Applicant: Hao Pan 

Filed: Concurrently herewith Attorney: Kevin L. Russell, Reg. No. 38,292 

Docket No. 7146.0167 -pL_^._ Telephone: (503)227-5631 



32 



36 



39 



A 


AC 


FR 


AR 



37 



FM 




+ 


4 



38 



40 



i i ^ 



FIG. 1 



Drive cycle 




Conventional Overdrive 



Same area New Overdrive 



/ 



FIG. 2 




FIG. 3 



Drawings - Sheet 2 of 13 
Invention: SYSTEM FOR DISPLAYING IMAGES ON A DISPLAY 
Applicant: Hao Pan 

Filed: Concurrently herewith Attorney: Kevin L. Russell. Reg. No. 38,292 

Docket No. 7146.0167 Telephone: (503)227-5631 > 



C LC 



current 



-Charging period- 
Internal c apacitance 




holding period 



Clc equilibrium 



FIG. 4 



i—i ^Gate capacitor 
cf^Xc 

FIG. 5 



Driving 
voltage 



A LC Pixel 



Display 
luminance 



FIG. 6 



Overdrive 



Desired 
value 





Overdrive 




A LC Pixel 


— ► 


► 


► 





Display 
luminance 



FIG. 7 



Drawings • Sheet 3 of 13 
Invention: SYSTEM FOR DISPLAYING IMAGES ON A DISPLAY 
Applicant: Hao Pan 

Filed: Concurrently herewith Attorney: Kevin L. Russell Reg. No. 38,292 

Docket No. 7 1 46.0 1 67 Telephone: (503) 227-563 1 

luminance 




voltage 



FIG. 8 



3, ! dnW 




Driving cycle n 



FIG. 9 



Overdrive system 



Lookup 
Table 



1 -frame 
Buffer 



-n 



FIG. 10 



Drawings -Sheet 4 of 13 
Invention: SYSTEM FOR DISPLAYING IMAGES ON A DISPLAY 
Applicant: Hao Pan 

Filed: Concurrently herewith Attorney: Kevin L. Russell, Reg. No. 38,292 

Docket No. 7146.0167 Telephone: (503)227-5631 



Overdrive system 



l n-l 



Overdrive 
LUT1 



Buffer 



*n 



Display 
Prediction 
LUT2 



J 



FIG. 1 1 



Overdrive system 



n 



i_ 



Lookup 
table 1 



dn-1 



Buffer < 




J 



FIG. 12 



nil 



' n+l 
Driving cycle n 



i 

n 



FIG. 13 



Drawings - Sheet 5 of 13 
Invention: SYSTEM FOR DISPLAYING IMAGES ON A DISPLAY 
Applicant: Hao Pan 

Filed: Concurrently herewith Attorney: Kevin L. Russell Reg. No. 38,292 
DockelNo._ 7146.0167 TfilgpliflDB- WWW] 



Overdrive system 




FIG. 14 



Overdrive system 




FIG. 15 



Drawings - Sheet 6 of 13 
Invention: SYSTEM FOR DISPLAYING IMAGES ON A DISPLAY 
Applicant: Hao Pan 

Filed: Concurrently herewith Attorney: Kevin L. Russell. Reg. No. 38.292 

Docket No. 7146.0167 Telephone: (503)227-5631 



Overdrive system 



Frame 
Buffer 



Frame 
Buffer 



Frame 
Buffer 



Frame 
Buffer 



x n+m 




Xn 



z n-l 



z n-2 



'Ti-p 



LUT 



FIG. 16 



Drawings • Sheet 7 of 13 
Invention: SYSTEM FOR DISPLAYING IMAGES ON A DISPLAY 
Applicant: Hao Pan 

Filed: Concurrently herewith Attorney: Kevin L. Russell, Reg. No. 38,292 

Docket No. 7146.0167 Telephone: (503)227-5631 



min 2 Q 
sum n (j) a 




( d n-l - Xn+l) 



min 
sum n _i (i) 



ZIL 
n 



z n-l 
n-1 



FIG. 17 



Drawings -Sheet 8 of 13 
Invention: SYSTEM FOR DISPLAYING IMAGES ON A DISPLAY 
Applicant: Hao Pan 

Filed: Concurrently herewith Attorney: Kevin L. Russell. Reg. No. 38.292 

Docket No. 7146.0167 Telephone: (503)227-5631 



Overdrive system 




Frame 
Buffer 



Frame 
Buffer 




x n+m 




*n-2 



LUT 



l 

FIG. 18 



Drawings - Sheet 9 of 13 
Invention: SYSTEM FOR DISPLAYING IMAGES ON A DISPLAY 
Applicant: Hao Pan 

Filed: Concurrently herewith Attorney: Kevin L. Russell, Reg. No. 38,292 

Docket No. 7146.0167 Telephone: (503)227-5631 




Overdriven pixels 
(on moving edges) 

Normally driven pixels 
(in other areas) 



FIG. 19 



A pixel 






Overdrive 


1 ► 

[Yes 





[No 




► 


Normal- 




drive 



FIG. 20 



Current 
Frame 





Subtraction 




Edge 


► 


► 


detection 






i 







Previous 
Frame 



FIG. 21 



Drawings - Sheet 10 of 13 
Invention: SYSTEM FOR DISPLAYING IMAGES ON A DISPLAY 
Applicant: Hao Pan 

Filed: Concurrently herewith Attorney: Kevin L. Russell, Reg. No. 38,292 

Docket No. 7146.0167 Telephone: (503)227-5631 




d n 



d n 



Buffer 



FIG. 22 



300 



250- 



Drawings ■ Sheet 11 of 13 
Invention: SYSTEM FOR DISPLAYING IMAGES ON A DISPLAY 
Applicant: Hao Pan 

Filed: Concurrently herewith Attorney: Kevin L. Russell, Reg. No. 38,292 

Docket No. 7146.0167 Telephone: (503)227-5631 

Dynamic Gamma Curve (Code Value Space) 



Current 
display 
value 



200 -- 



150- 



100-- 



d n _i~ 255 

223 




static gamma 
d n -l= 96 

~ d n-l = 32 

d n . r o 



FIG. 23 



50 100 150 200 250 
Current driving value z n 



300 



300 



Dynamic Display Range (Code Value Space) 



d n 150 




0 



50 100 150 200 250 
Previous display value d n .j 



FIG. 24 



250 



200 -- 



New 
display 
value 
d„ 100 



Drawings - Sheet 12 of 13 
Invention: SYSTEM FOR DISPLAYING IMAGES ON A DISPLAY 
Applicant: Hao Pan 

Filed: Concurrently herewith Attorney: Kevin L. Russell, Reg. No. 38,292 

Docket No. 7146.0167 Telephone: (503)227-5631 



2^=255 
d n =f(0,d n _j) 




z n =umD(X n ,d n _ 1 ) 



50 100 150 200 

Previous display value d n .j 



FIG. 25 



250 



Z n =0 

d n = f(255, d n .j) 



OD 
2DLUT 



Frame Buffer 



-» | </ n =f(0,</ w _ 7 ) 
"> d n =x n 



d n = f(255, d n _j) 



LCD 
Driver Circuit 




FIG. 26 



Drawings - Sheet 13 of 13 
Invention: SYSTEM FOR DISPLAYING IMAGES ON A DISPLAY 
Applicant: Hao Pan 

Filed: Concurrently herewith Attorney: Kevin L Russell, Reg. No. 38,292 

Docket No. 7146.0167 Telephone: (503)227-5631 









f 


Sense ambient 


temperature 




f 




Select 






overdrive 






technique 





I zzi — 

FIG. 27 

0 32 64 96 128 160 192 224 255 
Oi 1 . . 1 1 1 1 1 

32 

64 

96 

128 

160 

192 

224 

255 1 1 1 1 1 1 1 1 

FIG. 28 



